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(57)Abstract: 

PROBLEM TO BE SOLVED: To attain appropriate soldering at a low cost without 
giving an unfavorable influence to the environment by adopting an electrolytic 
water for the pretreatment of a part to be soldered. 

SOLUTION: Acidic water and an alkaline water that are obtained by electrolyzing 
water are separately used to clean a land (3) exposed in a copper circuit of a 
printed circuit board (1) with acidic electrolytic water of pH 5 or less for the 
removal of oxides, and then the printed circuit board (1) is treated by alkaline 



electrolytic water of pH 9 or higher to give a rust prevention property thereto by 
removing a contamination and a copper oxide on a copper surface forming the 
land. Thus, an active copper surface that is clean and solderable, namely, where 
solder can be wetted well, can be obtained. Then, an electronic part is soldered 
to the active copper surface. 



LEGAL STATUS 

[Date of request for examination] 05.09.2003 

[Date of sending the examiner's 
decision of rejection] 

[Kind of final disposal of application 
other than the examiner's decision of 
rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 

* NOTICES * 

JPG and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The manufacture approach of the printed circuit board which carries out washing 
processing of the land which is the outcrop of the copper circuit of a printed 
circuit board with with a pH of five or less acid electrolysis water first, and is 
characterized by soldering electronic parts after removing an oxide, processing 
with with a pH of nine or more alkaline electrolysis water after that and giving 
rust-proofing nature. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of tine Invention] 
[0001] 

[Field of the Invention] 

Before this invention solders electronic parts to the outcrop (land) of the copper 
circuit of a printed circuit board, it removes the dirt and copper oxide on the front 
face of copper, and relates to the approach of it being pure, and soldering nature 
being good, namely, obtaining the activity copper front face on which solder is 
well damp. 
[0002] 

[Description of the Prior Art] 

From the former, in order to maintain the soldering nature of the land of a printed 
circuit board (i.e., in order to protect from oxidation or dirt), the art shown below is 
performed. 

(1) The hot-air-levelling method 

This approach is the approach of covering a land with solder (tin lead alloy). It is 
the approach of pulling up, after more specifically being immersed during the 
solder bath to which melting of the printed circuit board was heated and carried 
out, and blowing away excessive solder by hot blast, and covering a land thinly 
with solder. 

(2) rosin system Purl FREX ~ law 

This approach is the approach of covering a land with the resin of a rosin system. 
That is, it is the approach of making a printed circuit board apply and dry the 
rosin system resin dissolved in the solvent by the roll coater, and covering a land 
with the resin of a rosin system (JP,5-186713,A). 

(3) Benzimidazole system Purl flux growth 

This approach is the approach of covering a land with imidazole system 
compounds, such as benzimidazole. That is, it is the approach of making dry a 
printed circuit board, after being immersed into the water solution of a 
benzimidazole system compound, and forming the coat of a benzimidazole 
system compound in a land front face (the patent No. 2923596 specification). 



(4) Nickel / the plating-with gold method 

This approach is the approach of covering a land with two-layer [ of nickel plating 
and gilding ]. That is, it is the approach of having not electrolyzed [ electrolysis 
or ] into a land, carrying out nickel plating to it, and subsequently plating it with 
gold. 
[0003] 

[Problem(s) to be Solved by the Invention] 

However, the hot-air-levelling method of said conventional method (1) had the 
problem that it was difficult to make thickness of the solder covered into 
homogeneity, moreover, rosin system Puri FREX of said conventional method (2) 
- since an organic solvent was used for law, it had the problem that danger and 
harmful nature followed. Moreover, the benzimidazole system Puri flux growth of 
said conventional method (3) had the problem that the coat of a benzimidazole 
system compound has inadequate thermal resistance, and deteriorate when hot 
reflow soldering is performed, and soldering nature fell. Moreover, nickel/method 
of plating said conventional method (4) with gold had the problem of being easy 
to produce the nickel corrosion called a black pad, and the problem with many 
[ and ] routings that ingredient cost was high. 
[0004] 

[Means for Solving the Problem] 

Each problem of said conventional method is a problem resulting from the 

protective coating formed in the land. 

[0005] 

Then, about the approach of giving soldering nature to a land, without forming a 
protective coating, this invention persons found out this invention, as a result of 
repeating examination. 

[0006] 

That is, the manufacture approach of the printed circuit board of this invention 
carries out washing processing of the land which is the outcrop of the copper 
circuit of a printed circuit board with with a pH of five or less acid electrolysis 



water first, and after it removes an oxide, processes it witli witli a pH of nine or 
more alkaline electrolysis water after tliat and gives rust-proofing nature, it is 
characterized by soldering electronic parts. 
[0007] 

Even if the approach of this invention is the case where electronic parts are 
soldered to a printed wired board two or more times, since it can defecate a 
copper front face before that for every soldering, the problem resulting from 

protective coatings, such as degradation of a protective coating, does not 

produce it. 

[0008] 

Moreover, since a processing agent like the micro etching agent to which 
corrosive is strong and has a bad influence on electronic parts, electronic-parts 
loading equipment, etc. is not used, it can carry out in the mounting works which 
solder electronic parts to a printed wired board. Furthermore, a special waste- 
water-treatment facility is not needed. 
[0009] 

[Embodiment of the Invention] 

The electrolysis water used by this invention can be obtained by electrolyzing 
water using the current from DC power supply by taking out separately the acid 
water generated near cathode, and the alkaline water generated near an anode 
plate, respectively. The acid water and the alkaline water which were obtained 
are used separately, washing processing of the land which is the outcrop of the 
copper circuit of a printed circuit board is first carried out with with a pH of five or 
less acid electrolysis water, an oxide is removed, it processes with with a pH of 
nine or more alkaline electrolysis water after that, and rust-proofing nature is 
given. The dirt and copper oxide on the front face of copper which constitute a 
land are removed by said at least two processings, it is pure, and soldering 
nature is good, namely, the activity copper front face on which solder is well 
damp can be obtained. Electronic parts are soldered to said activity copper front 
face. 



[0010] 

Moreover, since said all<aline water also has a cleaning operation with rust 
prevention, when fats and oils etc. have adhered to the pad, before processing 
Bud with acid water, it may process with alkaline water and fats and oils etc. may 
be removed. That is, a pad may be processed in order of alkaline water, acid 
water, and alkaline water. 
[0011] 

pH or less with four [ desirable still more desirable / pH of said acid electrolysis 

water ] is three or less. 

[0012] 

Moreover, pH or more with ten [ desirable still more desirable / pH of said 

alkaline electrolysis water ] is 1 1 or more. 

[0013] 

In the above, if pH of acid water exceeds 5, a cleaning effect and solder nature 
fall and are not desirable. Moreover, alkaline pH does not fall and have the rust- 
proofing effectiveness and solder nature desirable at less than nine. 
[0014] 

Moreover, as for the processing by said acid or alkaline electrolysis water, it is 
desirable that it is at least one chosen from the injection and immersion by the 
spray. 
[0015] 

In addition, since the acid water and the alkaline water which were used by this 
invention approach will turn into neutral water if it mixes, the waste water 
treatment after use becomes easy. That is, it can process, without using the 
drugs for neutralization. 
[0016] 

Next, drawing 1 is the sectional view of the through hole which is an example of 
the land used by this invention approach. For example, a through tube 2 can 
open in the glass epoxy group plate (insulating substrate for printed circuit 
boards which infiltrated the epoxy resin into the glass fiber fabric) 1 , and copper 



plating 3 is formed in tine perimeter. Tine front face of said copper plating 3 is 

processed. As other examples of the copper land which can be used for this 

invention approach, the pad for surface mounts etc. can be mentioned, for 

example. 

[0017] 

[Example] 

It explains still more concretely using an example below. 

[0018] 
(Example 1) 

Water was electrolyzed using the water electrolysis equipment made from 
JIPUKOMU "ESPAX4000", and the acid water of about 2.8 and pH manufactured 
[ pH ] the alkaline water of about 1 1 .5, respectively. 
(Solder spreading test) 

After degrading a solder spreading test substrate (double-sided copper clad 
laminate for printed circuit boards) on the conditions shown in Table 1, at 30 
degrees C, the spray of said acid water was carried out for 20 seconds, it was 
washed, and, subsequently the obtained substrate was immersed in said 50- 
degree C alkaline water for 60 seconds. 
[0019] 

Postflux (trade name made from Senju Metal industry "SR-12") is applied, a tin 
lead eutectic solder ball with a diameter of 0.76mm is placed, and it puts into a 
reflow furnace, and at 220-degree-C or more temperature of 240 degrees C or 
less, it heated to the copper surface of said processed substrate the condition for 
74 seconds, and melting of the solder ball was carried out to it. Next, the result of 
having measured the area of the spreading solder is shown in Table 1 . 
(Solder stage fright trial) 

After degrading a solder stage fright trial substrate (glass epoxy group plate with 
a thickness of 2.2mm which prepared 160 copper-plating through holes with a 
bore [ as shown in drawing 1 ] of 1mm (insulating substrate for printed circuit 
boards which infiltrated the epoxy resin into the glass fiber fabric)) on the 



conditions sliown in Table 1 , tine spray of said acid water was carried out for 20 

seconds at 30 degrees C, and, subsequently the obtained substrate was 

immersed in said 50-degree C all<aline water for 60 seconds. 

[0020] 

It pulled up, after having applied said postflux, floating for 10 seconds on the 260- 
degree C quiescence bath of tin lead eutectic solder and making a through hole 
fill up said processed substrate with solder, and the rate of a through hole of 
having filled up with solder was investigated. A result is shown in Table 1. 
[0021] 

(Example 1 of a comparison) 
(Solder spreading test) 

After making non-electrolyzed nickel with a thickness of 5 micrometers the 
copper surface of said solder spreading test substrate, permutation gilding with a 
thickness of 0.5 micrometers was carried out. 
[0022] 

After degrading the obtained substrate on the conditions shown in Table 1, said 
postflux was applied, and it put into every tin lead eutectic solder ball with a 
diameter of 0.76mm and the reflow furnace, and heated the condition for [ 240 
degrees-C or less and 220 degrees-C or more ] 74 seconds, and melting of the 
solder ball was carried out. Next, the area of the spreading solder was measured. 
A result is shown in Table 1. 
(Solder stage fright trial) 

After making non-electrolyzed nickel with a thickness of 5 micrometers the 
through hole of said substrate for a solder stage fright trial, permutation gilding 
with a thickness of 0.5 micrometers was carried out. 
[0023] 

After degrading the obtained substrate on the conditions shown in Table 1, said 
postflux was applied, and after floating for 10 seconds on the 260-degree C 
quiescence bath of tin lead eutectic solder, it pulled up, and the rate of a through 
hole of having filled up with solder was investigated. A result is shown in Table 1. 



[0024] 

(Example 2 of a comparison) 
(Solder spreading test) 

MEC COMPANY LTD. 50 [ CL-] were used for the copper surface of said solder 
spreading test substrate, and the coat of an imidazole system compound was 
formed. 
[0025] 

After degrading the obtained substrate on the conditions shown in Table 1 , said 
postflux was applied, and it put into every tin lead eutectic solder ball with a 
diameter of 0.76mm and the reflow furnace, and heated the condition for [ 240 
degrees-C or less and 220 degrees-C or more ] 74 seconds, and melting of the 
solder ball was carried out. Next, the result of having measured the area of the 
spreading solder is shown in Table 1 . 
(Solder stage fright trial) 

The coat of a benzimidazole system compound was formed in the through hole 

of the substrate for a solder stage fright trial like the above. 

[0026] 

After degrading the obtained substrate on the conditions shown in Table 1 , said 
postflux was applied, and after floating for 10 seconds on the 260-degree C 
quiescence bath of tin lead eutectic solder, it pulled up, and the rate of a through 
hole of having filled up with solder was investigated. A result is shown in Table 1 . 
[0027] 
[Table 1] 
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[0028] 

About the solder stage fright from which the good result exceeding 
benzimidazole system PURIFURAKKUSU (example 2 of a comparison) was 
obtained about solder breadth, the good result almost comparable as 
nickel/gilding (example 1 of a comparison) was obtained as above. Moreover, 
since the example of this invention did not carry out nickel/gilding like the 
example 1 of a comparison, an ingredient and activity cost were able to be made 
cheap. 
[0029] 

[Effect of the Invention] 

this invention approach is separately used with the acid water and the alkaline 
water which are obtained by electrolyzing water as explained above. By carrying 
out washing processing of the land which is the outcrop of the copper circuit of a 
printed circuit board with with a pH of five or less acid electrolysis water first, 
removing an oxide, processing with with a pH of nine or more alkaline electrolysis 
water after that, and giving rust-proofing nature The dirt and copper oxide on the 
front face of copper which constitute a land are removed, it is pure, and soldering 
nature is good, namely, the activity copper front face on which solder is well 



damp can be obtained. Then, electronic parts are soldered to this activity copper 
front face, soldering good by this ~ cost - easy ~ and it can realize, without 
having a bad influence on an environment. 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the printed circuit board surface land in one 
example of this invention. 
[Description of Notations] 

1 Glass Epoxy Group Plate 

2 Through Tube 

3 Copper Plating 
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[Drawing 1] 
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#^:^feS^StSl C/mt*#-?'^^br-tt;fe^> iIie/tCZ^77y^XtMfliU. ISO 30 
. 7 6mmQ)X7'^tt^tt/C;^7lC->/H$=« i;7n-)lfCAtlT240t:J.l/lT« 2 20 t: 
axil ^■^!^^G>^^■7'i^\ml . i3i L^tK- )l-^mmt It^L. JA*ffo;fett^;^o)ffla 
t iJ ^ U . » t ^ 1 C vTv t . 

( ^ ;e »f 'J M ) 

to. 5 u m <i) o t u fe. 

[ 0 0 2 8 ] 

# ^ S *S t * 1 C yTv t * -? lb 1 1+ <^ « m X h 7 ^ V 9 X ^ mm . 7 X" SB 
ttB%tt^^"Q 2 6 0 °C^^)SI±}§±IU1 O»^$?*^-?.;fe0-trg|$=±ir« tt^;fe"^»'•3&«ttl;fe 
7 - - Q iij t 11 ^ ;fe . ^ * t S 1 C yTv t . 40 

[0024] 

( A 65 2 ) 

( ^ JA # 'J M ^ ) 

^uiEtt^^"JA#'J^^s^&QiBEc> p^y7 (^)SQCL-5 0tfflt)T^$yy"-;i/ 
^ lb Q IS fi t 55i b . 

[ 0 0 2 5 ] 

#^+i;feS^St*1crvt*^^-?'^lbrit;fe^> flui5xK7H77y97tM?fiU. ISO 

. 7 6 m m Q 7 7" SB B% ^ ;e 3C - ;n $= > VXU-triZXtl-ZZ^-O'Ci'XJ. 2 2 O °C 

j.;^±7 4#rBiQ*i^-?;!)D*nu. I3:^;e/lc->l^t)^stt-tl:fe. jA»^)Lf3i/L)£0)mm 
t ly ^ u > ^ » t s 1 c t . 50 
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[0026] 

;^ - a-v - ;^ Q ij ^ t ii -5. . « t ^ i \zmt . 

[0027] 

[S 1 ] 



^^ 




85t; • 85RH fCT 24 


85t: • 85RH i::T 48 ll# 

fs M a b . u 7 □ 


V) (m^) 


\% hj fl $> 
(%) 


(m^) 


\t h ti -h 

(%) 


(m^) 


n ^ fc" 
(%) 


1 


4 . 3 1 


10 0 


4.16 


9 9.4 


4. 4 2 


9 9.2 


1 


13.86 


10 0 


8 . 2 6 


10 0 


11.78 


9 9.6 


2 


5 . 8 3 


9 9.4 


2 . 7 7 


9 7.8 


1.43 


5 8. 6 



* U 7n-JPS:)lTI?KcD^f^tt, 2 2 0t:t^_h2 4 orJ^T. 7 4#rBl 



[0028] 

^%^(j)Y-Si') . ^ ;e K 'J IC U T (3: > > / ^ ^ - ;i/ ^ 7" 'J 7 ^ y ^ X ( $X ^5iJ 

czy'i7;i//:t(y)o$=tust)<i)-?« W5Pf?yj;6f?^iDX v^^>A\zt i>z\-»-t^ 

[ 0 0 2 9 ] 

[ fg Bfl Q B « ] 

;&i;tt7X>;By^iu^fflUT« 7-i;>hia»^5<9iBia»<i)Baiffl5-?i^^^>h"t« trpH 

5 T <Z) K 1 ii ?X 5f 55 if U T ^ t S t . ^ 0 P H 9 J.^ ± Q 7 ij 1 ® 
7X -? 5ii a U T I* t ]t ^ t ^ C lU d; 'J , ^ > h" t ^ t Z l§ ^ H Q )^ ?y J; C/' ® l§ 
s 3i 5f /C ^ ^lt © J; U . t * t) t7 > ^ * J; < )i Z S tt S II * E t # 

[ 0 H <9 1 ^ 5 sft Bfl ] 

[01 ] *fgBflo)-sjs^5'Jc?yiti7-i;>hS^s^ffl^>h"Qirffli§i-?i^io 

[ Tf ^ Q s5i Bfl ] 

1 ;&'7XX7l?+vS^S 

2 majL 

8 IBd/) o 
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7^i;;5^^1« 9 5 0 1 4 il\^Z7M. ^A-T'i J . yy^'i- L/-> 1072 
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